52 



OPTIONAL 
USB PORT 



57 
J 

OPTIONAL 
KEYBOARD 




OPTIONAL 
STEREO 50 
AREA IMAGE 
SENSOR 



OPTIONAL 
COLOR 
DISPLAY 



Lrt 



3 



56 

r> 

OPTIONAL 
PLASH 

~~J — 



ORIENTATION 
SENSOR 



V 



A \ 



V 



ARTCAM 
CENTRAL 
PROCESSOR 
(ACP) 



PROGRAM 

ROM 
MEMORY 



V 



64 M3IT 
DRAM 



70 



33 



PRINT ROLL 




42 



PRINT HEAD 



GUILLOTINE 
PHOTO 



41 
3 




PAPER 

TRANSPORT 

MOTOR 

36 
ARTCARD 
MOTOR 



5ATTERY c£] 
43 



POWER 
MANAGEMENT* 
CIRCUIT 

— C~~ 



SYSTEM 
POWER 



FIG. 2 




31 



FIG. 3 




FIG. 3(a) 



137 



'133' 




I/O ADDRESS GENERATOR 1 



CACHE. 
3US 1 



190 



\ 



INPUT FIFO 



M 



* ! FIFO FULL FIF0 . 
I ! EMPTY \ 



STATE 


REGIS 


MACHINE 


TERS 



\\ EMPTY FfF0FULC% 

OUTPUT V- ►* 

FIFO 



136 



I/O ADDRESS 



CACHE 4- 
3US2 



139 



INPUT FIFO 



±FULL 



FIFO 
EMPTY 



STATE 


REGIS 


MACHINE 


TERS 



! ! EMPTY 



OUTPUT FIFO 



FIFO FUU 



73 



79 



VUW INPUT FIFO 
1 



EMPTY 



VLIW OUTPUT FIFO ' 



FIFO FULL 



I 1 



h* — 



i — i 







OUT,\ 




ALU 




0UT 2 * 


— ► 






IN, 1 


— ► 




4- 







794 



EXTERNAL 
CR0SS3AR 
(3 IN, 3 OUT) 



STATUS 3IT 
STATUS 



STATE 
MACHINE 



MICROCODE RAM 



CSTATUS 



SYt^C 3IT& 




196 



- | CSYNC 



SELECT 
INPUTS 
FROM 
CR0SS3AR 





SUSPEND 
PROCESS 



193 



CSTATUS = COMMON STATUS REGISTER 
CSYNC = COMMON SYNCHRONIZATION 
REGISTER 



FIG. 4 



173 



133 

\ 




FROM 
INPUT 
FIFO'S 



FIG. 5 



DATA FROM 
EXTERNAL CR0553AR 



7 



in 



F£<9M CR0553AR, (iN,JN 2 ,OUT u OUT ?t D 0 -P 3 ) 




32 BITS 
CONTROL 



FIG. 7 



FROM CR0SS3AR, QN u lN 2t 0UT h 0UT z .D 0 -D 3 ) 



FROM CR0SS3AR 2 



(M,L t S.R) 



32 3ITS 
CONTROL 



o_ 

7 



Oo | 




I ► 

I - 




1 








1 




I ► 




1 




► 



S 



FIG. 3 



IN, IN 2 OUT, OUT? 



CR0SS3AR, 



TO 

REGISTERS 



TO OUT 



TO MULTIPLY/ 
INTERPOLATE 



TO ADDER 



32 31 TS 



FIG. 9 



32 3ITS 



► 


CROSSBAR, 






L 




► 

S 

► 




R 




W 





TO MULTIFLY/ 
INTERPOLATE 



TO ADDER 
TO OUT 

TO REGISTERS 



FIG. 10 



FROM 
INPUT 
FIFOS 





j 2 




2\ 4 I 




PAD/ 
EXTEND 


» 


BARREL- 
SHIFT 




► 




— ► «■ i 





2"^ 



I 

5L 



I 3IT 
1G BITS 
32 3ITS 
CONTROL 



STATUS BIT 



FIG. 11 



OUT, 




OUT z 







3i 





3ITSELECT 




H 





TO OUTFUT 



]6 3\TS 

32 ms 

CONTROL 



FIG. 12 



MULTIPLIER RESULT 



M 



10 



3ARREL 
SHIFTER 



ADDER 
RESULT 



TST 



/ 3IT 

32 31TS 
CONTROL 



STATUS 3IT 



FIG. 13 



FROM 
CR0SS3AR, 




FROM 
CR0SS3AR t 



FIG. 14 



RESULT 

FROM FROM 

| CR0SS3AR l AD0E z 



FROM 
CR0553AR, 




FROM 2 
CR0553AR 2 



i i ii ii \ \ m 


i i ! 


i i ! 


i i 

T T 


1 

i 


i i 

r"-| 


_^\lNTERFi 




INTERP 




INTERFX 


_A 


^ 


■A- 







; a/r 

76 3IT5 
32 31T5 
CONTROL 



> M 



T5T 



FIG. 15 



i I 

l 



^STATUS 3IT 



INPUT FIFO 
* ! FIFO FULL 



FIFO EM, 





I T . 

STATE 


REGIST 




CACHE 3U5^ 


MACHINE 


ERS 






M 

1 ! FIFO EMPTY 






i ; 


FIFO FULL] 




OUTPUT FIFO 




■->> 











TO ALU 



FROM STATE MACHINE 



TO STATE MACHINE 



FROM ALU 



1 3IT 
16 3IT5 
32 3IT5 
CONTROL 



FIG. 16 



ORDER OF PIXELS PRESENTED BY A SEQUENTIAL READ ITERATOR 
ONA4X2 IMAGE WITH PADDING. 



0 


1 


2 


4 


5 


6 



3 



FIG. 17 



A 3*3 30X VIEW TPAVEPSES THE PIXELS IN OPDEPO I2.3A 5,6, 7dErc, 
PLACING A 3*3 BOX CENTERED OVEPEACH P/XEL . . . 

3*3 30X VIEW OF FlPST P/XEL IN 
IMAGE = ? PIXELS, 3 OF WHICH 



APE OUTS/DE WE /MAGE 

151 'f 

















2 


3 










6 


7 






d 




to 


fl 


I 




12 


13 


14- 


15 





F/P3T ? PIXELS FPOM THE 
30X E*EAD /TEPATOP^ 



150 




/03 



IF DUPLICATION OF EDGE F/XELS 15 OV 
0.O.O.O.O.1.4-.4.3 

IFDt/PL/CAT/OA/OFEDGEP/XZ-S/SQFP 

vyvyoj.v.^.3 

WHEPEV/3 CONSTANT 
"OCITS/DE /MAGE" P/XEL VALUE 



3*3 30X VIEW OF 5EC0ND P/XEL IN 
IMAGE = J PIXELS, 3 OF WH/CH 



ARE OUTSIDE THE IMAGE 
155 











\.\ 


3 




v\ 






7 


i 


6 




10 


11 




12 


13 


14 


15 


1 



SECOND J PIXELS FPOM THE 
3QK READ ITEPATOP 



IF PUPLICAT/ON OF EDGE PIXELS IS ON 
0.1.2.0.1.2. +.5,6 

IF DUPLICATION OF EDGE P/XELS IS OFF 

vyy.0,1.2^.3,6 

WHEPE VIS CONSTANT 
"OUTSIDE IMAGE" PIXEL VALUE 



FIG. 19 




IMAGE ZZOKENfNTO L ^ E3 ^^i £ ^ r 1GG 

VESICAL SWF^,EACH5WE J^OJOUff N f r/mSA ^ A jC£SS£P 
IS 32. F/XELS ACROSS- WITH/NA SINGLE oiKi E / riActo st^v^u 




/6? 



170 



L/NEN 



FIG. 21 



ElXELO-ElXEL3f WITHIN 
A SINGLE UNE 




/G5 



'RANDOM 
ACCESS' 
REAPER* 




VERT/CAt 
5TR/R 
WRITE 
ITERATOR? 



FIG. 22 




FIG. 24 



FIG. 25 



REG, 



I 



REG 2 
"it"*" 



REG3 



M/N 



CONTROL 



KEG* 



CONTROL 



K 2 




2x2 P/XEL SLOCK F/?OM CC£> 



FIG. 27 




vuw 

INPUT 
FIFO 



FIG. 23 




cm 





I: 







2x2 P/XSL BLOCK Ff?OM CCP 



FIG. 30 



LA3 STOPEP IN PLANAP PA3H/ON. ALL 3 
COMPONENTS APE UNCOMPPESSEP 




f03 



LOGICAL IMAGE 



LAD STOPED /N 
PLANAPEA5HI0NL Id 
NOT C0MPPE5SEP. 
a £b APE OJMPPESSEP 



CONTIGUOUS MEMOPr WITHIN A SINGLE CHANNEL ^ 

M v v 

PIXELS POP LINEN (110) I P/XELS POP L/A/E N+f (Hi) 

^PAPPING (OPTIONAL) 



FIG. 32 



Z4-Q 



TIME 



READ PIXEL DATA FROM CCP 




PHASE/ 


EHASEE 


PHA5F3 


PHASE?- 



FIG. 34 



3+ 



Z3Q 




POT SAMELEP 
0/EE3*3 E/XELS 




POT5AMELED 
OYEE 4-*4- E/XELS 



FIG. 35 




220 



PEAD L/NEAP CCD 




APTCAPD 
P/XEL DATA 



2.Z1 




DECODE BjrMAP 

zzz 



ENCODED, XOPed, 

5CPAMBLEP 
BITMAPPED DATA 





ENCODED, XOPed. 
X&\MBLEDDATA 



BITMAP TO BT7ES 



~ZZ3 




CHECKEE30APP XOP 



ENCODED, 
5CEAMBLED TATA 



^224- 



227^ 




UN5CPAM3LE 



ENCODEO, UN- 
SCPAMBLED DATA 




PAW DATA 



REED-SOLOMON DECODE 

■zze 

FIG. 37 



TARGET O (241) 




THE TOF OF THE 
VERTICAL CLOCK MARK 
COLUMN AT THE LEFT 
OF THE DATA AREA 15 
EXACTLY 24 DOTS TO 
THE RIGHT OF THE 
CENTER OF THE 
TOPMOST TARGET. 



DATA AREA 



TARGET 1 



277 



FIG. 33 



31D0T3 



31D0fS 




24f 




£+5 




£43 



/3/T 73/T3 



3/T 
VALUE 



LOG/CAL 3AND 
30UWDAF/FS 



FIG. 39 



Z47 



F/FO ) 




5/ 




SZ 




S3 







£43 



/W LENGTH 




S25TAFT 
F/XFL 







253 



FIG. 40 



\ 

\ 

1 1 £8/ 




A ROW (£64) 



FIG. 41 




30/ 



300 



PJXEL1 '(+&T3) 

^_ 

P/XEL£(4-3I7S) 




FIG. 43 



31Z 313 31+ 315 

PFEV-1 ^FREV/J ffCuftPENT 
COLUMN {DOT) \ C0LUA{/WD0TJ \COLUMN (PO T) 



311 




PPEV /<0W '(POT) 

317 

CUPPENT 

powfpor) 
31o 

\ NEXT ROW (POT) 



FIG. 44 



321 



3/TH/STOPY (33/715) 

(CENTPO/P PP4CT/G/VAL 
COMPVNENT - Q. 5J//6 




320 



32.3 3Z+ 

ACTUAL PIXELS (203/TS) 



FIG. 45 3ze 



3Z1 




EXPECTED P/XELS 
(203/TS) 

P/XELS D/PPEPENCE 

(6 31TS) r 
3Z7 



SYMBOL BLOCK O 
(HAVWGSrMdQL 
O FtfOMAL LTHE 



334- 331 

:m5 sckamblep 



COPE WOKPSj 



SYMBOL BLOCK f 5 
(HAV/NG SrM&OL 
f5FKWALL 
TH500PEW0FP5) 



335 



33Z 

2MB UNSCRAMBLED 



ere. 



ETC. 



COPEW OKPO 



330 



(/A/SCK4MBLE 
£ AO/? 



ODPEWORPn 
I 



FIG. 46 



3LACK AND WHITE DOTS 



3 LACK DOT SURROUNDED 
3Y WHITE 



WHITE DOT SURROUNDED 
3Y 3LACK 



FIG. 47 



1101 



\ 



1104 







; 

! 




1 


! 
















ii 






















—J 








Cs. 






+ 



































1106 



3 DATA 3L0CKS 
(3 3LOCKS + 7 OAFS = 5072 
DOTS) 




1103 



WHITE 
30RDER 
REGION 



3 WHITE DOT OAF 
.... 3ETWEEN 
DATA 3L0CKS IN 
HORIZONTAL & 
VERTICAL 
DIMENSIONS 

ACTIVE REGION 

CONTAINING 
64 DATA 3L0CKS 



FIG. 43 



1107 



1103 



TOTAL WIDTH 
627 DOTS 




DATA REGION 
595 X 334 D0T5 
(223,430 DOTS) 



1111 



1109 



DATA REGION 
(334 DOTS 
HIGH) 




VERTICAL STRUCTURE OF DATA 
3L0CK 



UFFER 30RDER & 
CLOCKMARKS 
(5 DOTS HIGH) 



LOWER 30RDER & 
CLOCKMARKS 
(5 DOTS HIGH) 



DATA REGION 
(595 DOTS WIDE) 



LEFT TARGETS 
(15 DOTS WIDE) 



WHITE DOT 

ORIENTATION COLUMN 
(1 DOT WIDE) 




RIGHT TARGETS 
(15 DOTS WIDE) 



3LACK DOT 

ORIENTATION COLUMN 
(1 DOT WIDE) 



HORIZONTAL STRUCTURE OF DATA 
3L0CK 



FIG. 49 




/ 

1107 



FIG. 50 




2 SMC* COLUMNS BEFORE TARGET IP 2 BLACK COLUMNS AFTER TARGET ID 

) 




1123 




i 
i 



FIG. 55 




FIG. 56 





00: 


4F 


00 


3D 


4F 


00 


3D 


4F 


00 


3D 


4F 


00 


3D . 


0C: 


4F 


00 


3D 


4F 


00 


3D 


4F 


00 


3D 


4F 


00 


3D 


18: 


4F 


00 


3D 


4F 


00 


3D 


4F 


00 


3D 


4F 


00 


3D 


24: 


4F 


00 


3D 


4F 


00 


3D 


4F 


00 


3D 


4F 


00 


3D 1 


30: 


4F 


00 


3D 


4F 


00 


3D 


4F 


00 


3D 


4F 


00 


3D > 


3C: 


4F 


00 


3D 


4F 


00 


3D 


4F 


00 


3D 


4F 


00 


3D 


48: 


4F 


00 


3D 


4F 


00 


3D 


4F 


00 


3D 


4F 


00 


3D 


54: 


4F 


00 


3D 


4F 


00 


3D 


4F 


00 


3D 


4F 


00 


3D J 


60: 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 ^| 


6C: 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 I 


78: 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 





32 COPIES OF 
THE 3 3YTE 

CONTROL 
INFORMATION 



RESERVED 
3YTE5 ARE O 



FIG. 59 



CONTROL 


CONTROL 


DATA 3L0CK 1 


DATA 3L0CK 2 








DATA 3L0CK N 


DATA 3 LOCK 1 


DATA 3 LOCK 2 








DATA 3L0CK N 




DATA 3L0CK 1 


DATA 3L0CK 2 



2 CONTROL 3L0CK5. 

N REED-SOLOMON 3L0CKS, 
ENCODING THE FIRST COFY OF 
THE DATA. 

N REED-SOLOMON 3L0CKS. 
ENCODING THE SECOND COPY OF 
THE DATA. 

OTHER COPIES OF THE DATA 
(NOT SHOWN) 
EACH COFY IS N 3LOCKS. 

FINAL COFY OF DATA - THERE IS ONLY 
ENOUGH SPACE FOR FIRST 2 OF THE N 
3L0CKS. 



FIG. 58 



UNSCRAM3LED DATA 



SCRAM3LED DATA 




7163 
REED-SOLOMON 
ENCODED 
3L0CKS 
OF DATA 
(1327,340 
3YTE5) 



SCRAM3LE 



CODE WORD 7167 



255 3L0CKS 
EACH 7163 3YTE5 

LONG 
(1,327,340 3YTE5) 



ALL THE 3YTE O'S 
FROM THE 7163 
CODE WORDS 



ALL THE 3YTE 
255'S FROM THE 
7163 CODE WORDS 



FIG. 60 



3IT? 



3ire 



column o, 

CONTAINING THE 
FIRST 43 3YTES OF I 
THE 23,560 3YTES | 
OF SCRAM3LED 
DATA 



COLUMN 594, 
CONTAINING THE 
LAST 43 3YTES 
OF THE 23,560 
3YTES OF 
SCRAM3LED DATA% 



3ITZ 



3ITA 



3IT, 



3IT 



3IT1 



3ITC 



3YTE O, 
i CONTAINING THE 
f FIRST OF 43 
3YTES FOR THE 
COLUMN - 



FIG. 61 



DOTCARD. 





CCD 



DOT SAMPLED 
3X3 PIXELS 



FIG. 62 



DOT SAMPLED 
4X4 PIXELS 



life 





LIKELY 
NUM3ER 
OF REED- 
SOLOMON 
3L0CK5 IN 
ERROR 



PR03A3ILITY OF A SYM30L 3EINO IN ERROR DURING A REAP 




FIG. 66 



READ 
LINEAR CCD 



J3U 



DOTCARD PIXEL DATA 



EXTRACT 
3IT IMAGE 



ENCODED, 
SCRAM3LED, 
POTENTIALLY 



ROTATE AND 
UN5CRAM3LE 



APPROXIMATE DATA SIZES FOR 1600 DPI DOTCARD 

36MM + 1MM IN HORIZONTAL DIMENSION FOR f ROTATION = 

37MM 

37MM = 16,252 SCANLINES 
16.440 SCANLINES @ 11,000 PIXELS PER SCANLINE = 
130.340,000 PIXELS 
130,340,000 PIXELS @ 1 3YTE PER PIXEL = 130,340,000 3YTES 

= 172.5 M3 

34 DATA 3 LOCKS, EACH CONTAINING 597 COLUMNS (595 DATA 
REGION COLUMNS AND 2 ORIENTATION COLUMNS), <£> 43 3YTES 
PER COLUMN = 23,656 3YTES PER DATA 3L0CK FOR A TOTAL OF 
1,333,934 3YTES. 



ENCODED, 
UNF?CRAM3I FD DATA 



REED- 
SOLOMON 
DECODE 



RAW DATA 



64 DATA 3L0CKS, EACH CONTAINING 112 ENCODED REED 
SOLOMON 3L0CKS, @ 255 3YTES PER REED SOLOMON 3L0CK 
FOR A TOTAL OF 1,327,340 3YTES. 



DECODED DATA, WITH A MAXIMUM SIZE OF 910,032 3YTES. 
(64 X 112 X 127 - (2 CONTROL 3L0CKS <@ 127 3YTES)) 



FIG. 67 



FARALLEL 
PROCESSES 




FROCESS 2 - DETECT START Of 
DOTCARD 



FROCESS 3 - EXTRACT 3IT DATA FROM 
FIXELS _ 



FR0CE55 1 - REAP FIXEL DATA FROM CCD 



-> TIME 



FIG. 6& 




FIXEL DATA 
31 T- 1 MAGE DATA 
SCRATCH DATA 



SCRATCH 
DATA 



DOTCARD 
3IT IMAGE 



FIG. 69 




190 COLUMN 
WINDOW OF FIXEL5 



FIG. 70 



DRAM 



190 COLUMN 
WINDOW OF PIXEL 5 




FIG. 71 



DRAM 



190 COLUMN 
WINDOW OF FIXE L 5 




DOTCARD 
BIT IMAGE 



FIG. 72 



5 SEGMENTS, 
> EACH CONTAINING 
3 DATA 3L0CKS 



J 



FIG. 73 



GATHER 
MIN & MAX 



RUN-LENGTh 
ENCODER 





MIN | 


*4 ► 






h ► 


MAX | 





y so 

5/ 
S2 
S3 

1 ► 


▲ 










▲ 




►( 














: 








COLOR 
VALUE 



v 

RUN LENGTH 



FIG. 74 



LOCATED TARGETS P05513LE TARGETS 



AVAILABLE TARGETS 




FIRST 5 LACK CLOCK MARK 



WHITE ORIENTATION 
COLUMN 




30R0ER 
CLOCKMARKS 



DATA REGION 



UFFER LEFT CLOCKMARKS AND 
30RDER 



FIG. 77 



PARALLEL 
PROCESSES 




PROCESS 1 -REORGANIZE THE 3IT IMAGE 

PROCESS 2 - UNSCRAM3LE THE ENCODED 
DATA 

PROCESS 3 - REED-SOLOMON DECODE 
DATA 



TIME 



FIG. 73 




SCRAMBLED 
ENCODED DATA 



DOTCARD 
3IT IMAGE 




PROCESS 2 
UNSCRAM3LE 
THE ENCODED 
DATA 



±2. 



UNSCRAM3LED 
ENCODED DATA 



3 IT- 1 MAGE DATA 
DECODED DATA 




FIG. 79 



SCRAMBLED DATA 



UNSCRAMBLED DATA 



ALL THE BYTE OS 
FROM THE 7163 
CODE WORDS 



ALL THE 3YTE 
255S FROM THE 
7163 CODE WORDS 



255 3L0CKS 
EACH 7163 BYTES 

LONG 
(1327,340 BYTES) 




UNSCRAMBLE 



m 




7163 
REED-SOLOMON 
ENCODED BLOCKS 

OF DATA 
(1,327,340 BYTES) 



) 



FIG. 30 



e>ox 

READ 
ITERATOR 



KERNEL 
SEQUENTIAL 
REAP 
ITERATOR 



si 




* LATCH, 



SEQUENTIAL 
WRITE 
ITERATOR 



LATCH 2 Y 



l3 



■> CONTROL SIGNAL 



FIG. 31 




FIG. 32 



35Z 



EOREGWUNP 
/ ^SEQUENTIAL 
REAP 
ITERATOR 



BACKGROUND 
SEQUENTIAL 

REAP 
ITERATOR 



351 

_2_ 



<XCHANNEi\ 
SEQUENTIAL 

REAP 
ITERATOR 



350 




353 



355 







SEQUENTIAL 




WRITE 




ITERATOR 



FIG. 83 



FOREGROUND 
SEQUENTIAL 
READ 
ITERATOR 



BACKGROUND 
SEQUENTIAL 
READ 
ITERATOR 



SEQUENTIAL 
WRITE 
ITERATOR 



a CHANNEL 
SEQUENTIAL 
READ 
ITERATOR 



FIG. 34 



c 



E 



3 



,365 k 



P 



WARP MAP 
O-MAX. VALUE 




366 



F 



OUTPUT 
IMAGE 



/MAGE 



FIG. 35 




FIG. 36 



P0=PPEV/OUS g^W 
PO/NT ON SAME 
LINE 



P2-PREV/0US UNE$ 
PO/NT 



P/=CUPPENT POINT 



FIG. 8>& 



1 i, 




5 


« 




► 







MAX 






« 


i 


< 







2 



>< 








« 


t 




< 







g 



5 



POINT (xm) ON LEVEL & 

of pyram/p 




FIG. 90 



LEVEL 8 OFPTRAM/P 

370 level A OP 
7 RYRAM/P fas) 

37/ 



V/Nrfr.y)ON LEVEL 
A OF PYR4M/P 



INTERPOLATE /N 
X (LEVEL B) 



INTERPOLATED 
A (LEVEL A) 



INTERPOLATE 7N Y (LEVEL 3) 



_ INTERPOLATE /M A 
3Z3 (LEVEL 3) 

INTERPOLATE 
ACROSS SPAN 

/NTERPOLATE /NX 
(LEVEL A) 

/NTERPOLATE IN Y (LEVEL A) 




FIG. 91 



37<3 



SEQUENTIAL 

READ 
ITERATOR 







PRODUCE 
.HISTOGRAM] 



377 



HISTOGRAM 



FIG. 92 



NEW 
COLOR 
TA3LEL 



^360 



38Z 



SEQUENTIAL 

REAP 
ITERATOR 




Xf 



363 



SEQUENT/AL 

WRITE 
ITERATOR 



FIG. 93 



336 



CHANNEL 1 

v-strip 

REAP 
ITERATOR 




385 



channelz 
v-strip 

READ 
ITERATOR 







387 



fi 



CHANNELS 
/STRIP 
READ 

ITERATOR 



m 



CONVERT 

COLOR 
SPACE 





CHANNEL N 




V-STRIP 




WPJTE 




ITERATOR 1 



I 



3d? 



FIG. 94 



3?0 




3?Z 

A 



SEQUENTIAL 

READ 
ITERATOR 



3?7 




SEQUENTIAL 

WRITE 
ITERATOR 



393 



SEQUENTIAL 

WRITE 
ITERATOR 



■3J4- 



FIG. 101 



SEQUENTIAL 
WRITE 

fTERATOR 



335 



CHANNEL X 




V-STRIP 




READ 




ITF&ATOR 




CHANNEL Y 




V-STRIP 





READ 




ITERATOR 





CHANNEL Z 
. V-5TRIP 
READ 
ITERATOR 




CHANNEL N 
V-5TRIP 
WRITE 
ITERATOR 



FIG. 95 



<4 \ - 



Y QUT 



XOUT 



&5 | 



LATCHj] > j LATCH a \ 



*2 I 



v, 




> PIXEL 



FIG. 97 



SEQUENTIAL 




READ 


— < 


ITERATOR 








SEQUENTIAL 




WRITE 




ITERATOR 



FIG. 93 



LATCH, |- 



FIXELS 
ORDERED 
INX 



LATCH 3 



ZLZ 



PIXELS 
SCALED 
INX 



LATCH 2 



LATCHe 
TT 



CONTROL 



MIN 



LATCH 4 





LATCHs 



FIG. 99 




FIG. 100 



TILE TEXTILE 
LOOKUP 




461 



1/N TABLE 
LOOKUP 




FEEDBACK 
VSTRIP WRITE 
ITERATOR 



BACKGROUND 
VSTRIP 
WRITE 
ITERATOR 



BACKGROUND 

TEXTURE 
VSTRIP READ 
ITERATOR 





462 



AVERAGE 




FIG. 110 




Z*Z PIXEL 3L0CK 
O DEGREES 



Z*Z PIXEL BLOCK, 
ISO DEGREES 



^^Z-Z PIXEL 3L0CK 
30 DEGREES 




Z*Z PIXEL BLOCK 
Z7Q DEGREES 



FIG. 111 



m 
























m 

























□ LINEAR INTERPOLATED 
PIXELS 
ACTUAL PIXELS (NOT 
vEi 



INTERPOLATED) 



FIG. 112 





73E 








35= 






m 

































□ 



LINEAR INTERFOLATEP 

FIXELS 
131 -LINEAR INTERPOLATED 
FIXELS 

H ACTUAL FIXELS (NOT 
INTERFOLATEP) 



FIG. 113 





m 










8 




i 




m 






m 










if 













□ LINEAR INTERPOLATED 
F/XELS 

31-LINEAR INTEFFOLATEP 
FIXELS 



m ACTUAL FIXELS (NOT 
M INTERFOLATEP) 



FIG. 114 



LINE L 



> LATCH 1 



LATCH 2 



+ 


► 











+ &LUE (EL. EP) 
RED (OL, OP) 



_^ GREEN (EL, EP) 
GPEEN (OL, OP) 



LINE L-1 



> LATCH 3 



LINE L+1 



LATCH 4 



LATCH 5 






LATCHe \ 





»1 



+ PEP(EL.EP) 
3LUE (OL, OP) 



FIG. 115 



LINE L 



LATCH, 




LATCH 2 







+ 




»1 




► 









T 



-► GREEN (EL, OP) 
GPEEN (OL, EP) 



+ 3LUE (EL, OP) 
PEP (OL, EP) 



LINE L-1 



LINE L+1 



LATCHs 



LATCH3 




LATCH 4 


► 



LATCHe 



J 

















+ 










► 




► 


► 







+. PEP (EL, OP) 
3LUE (OL, EP) 



FIG. 116 



FIG. 113 




FIG. 119 

















5l 





. K X N ~(P£xrPO*)*SCALE factor 

I y r„'(P2y~pqy)* scale factor 



FIG. 120 



3U MP-MAP LINE L~1 
BU MP- MAP L/NE L 
BUMP- MAP UA/E: L + 1 




FIG. 121 



LINEL+f 




FIG. 122 



Tl 
1/HLII 



FIG. 123 



r, 



CALCULATE 
L 



Z 



L. 



FIG. 124 




FIG. 125 




FIG. 127 



N'L 



CALCULATE 



FIG. 128 




FIG. 129 



FIG. 130 




/ 

0 



47Q 



-START OF PENUMBRA 
47& 




END OF RENUMSRA 
47f 



FIG. 132 



1 POSITION OF UGHT PL 
LIGHT VECTORLff PL~(Xrl, Ypl.^pl.) ( ( - 0 

L'(xp L -Xp.rp L .r P .ZpL-Zp) / / ught target vector lt v " 

Lr(X t ..r i _.Z f > L ) / llT*{XLr,Kr,Z LT ) 




ROSIT/ON BEING 
CALCULATED - 
F>=(XrX P ,0) 



A7G 



_ UGHT TARGET FO/NT 
FT 

FT-(Xpr, rpr.O) 



-473 



FIG. 133 



L/GHT VECTOR L 



LIGHT SOURCE 
476 

ANGLE C c>3>A 
ANGLES 




ANGLE A 

L/GHT TARGET VECTOR- LT 



END OF 
PENUM3RA 



FOS/T/ON END OF LIGHT +7? 
3E/NG CONE TARGET 
CALCULATED ROINT RT f=jQ ^4 



FIG. 135 




FIG. 136 



FIG. 137 



"1 




AM5IENT 





F/<2. /3<3 




~! DIFFUSE 



J 



F/a /ss 




PIFFUSE 



FIG. 140 




P/FFUQE 



FIG. 141 



SPECULAR 




FIG. 142 



~! 8FECULAR 



A?l LSD J 



SPECULAR 




FIG. 144 




FIG. 145 



IMAGE 
SEQUENTIAL 

REAP 
ITERATOR 




OUT-IMAGE 
SEQUENTIAL 

WRITE 
ITERATOR 



FIG. 146 








OUT-IMAGE 


> 


■h 




SEQUENTIAL 




li 




WRITE 






ITERATOR 



OUT-IMAGE 
SEQUENTIAL 

READ 
ITERATOR 



1 



rj a NP ANP 

SUBSEQUENT LIGHTS 



FIG. 147 



SUMP-MAP 
SEQUENTIAL 

REAP 
ITERATOR! 

8UMPMAF 
SEQUENTIAL 
REAP 

iterators 

&/MP-MAP 
SEQUENTIAL 

READ 
ITERAT0R3 



IMAGE 
SEQUENT7A1\ 
READ 
ITERATOR 




OUT-IMAGE 
dEQUENT/AL 

WRITE 
ITERATOR 



OUT-IMAGE 
SEQUENTIAL 

REAP 
ITERATOR 



r -i Z np ANP 
L ^SUBSEQUENT 
LIGHTS 



FIG. 143 




IMAGE 

smumriAL 

REAP 
ITERATOR 



+ 







K 3 1 




r 



i 



CX/T-IMA6E 
SEQUENTIAL 

WRITE 
ITERATOR 



OUT-IMAGE 

Sequential 
reap 

ITE&TOR 



1 



5U&SEQLUENTU6HTS 



FIG. 149 



dUMP-MAP 
SB3UENTIAl\ 

REAP 
ITERATOR! 



BUMP-MAP 
SEQUENTIAL 

REAP 
\ITERAT0P2. 



3UMPMAP 
SEQUENTIAL 

REAP 
ITE&J0R3 



IMAGE 
SEQUENTIAL 

REAP 
ITERATOR 




CALCULATE] 

D/PPU5E V^t-**J 
Z 



'calculate] 
^regular) 



'CALCULATE^ 
JM5IENT ' 





1 








] 




~f~ 





OUT-IMAGE 
dEQUENT/AL 

WRITE 
ITERATOR 



OUT-IMAGE 
SEQUENTIAL 
READ 
/T£RATOR 



J 



r 

L. 



Z" 0 AND 
SU3SEQUENT 
LIGHTS 



FIG. 150 




IMAGE 
SEQUENTIAL 
REAP 
ITEMVR 



V 



*71 



r 



OUT-IMAGE 
SEQUENTIAL 

WRITE 
ITERATOR 



0UT-IMA6E 
SEQUENTIAL 

REAP ^ 
ITERATOR 



1 



L~] SUBSEQUENT 
LIGHTS 



FIG. 151 



5UMP-MAP 

sequential 

REAP 

iterator! 



BUMP-MAP 
SEQUENTIAL 
REAP 

iteratorz 



3UMR-MAP 
SEQUENTIAL 

READ 
ITERAT0R3 



W2 



IMAGE 
SEQUENTIAL 

REAP 
ITERATOR 




CAILULATE 
K SRECULARl 
Z 



CALCULATE^ 
JM5IEMT 



OUT'lMASE 
SEQUENTIAL 

WRITE 
ITERATOR 



L_. 



OUT-IMAGE 
SEQUENTIAL 

REAP 
ITERATOR 



Z NP AMP 
L"j 5U6SEQUENT 
LIGHTS 



FIG. 152 




3 PRINT HEAD SEGMENT5 IN PRINT HEAP 



SEGMENT O 


SEGMENT / 


SEGMENT 2 


SEGMENT 3 


SEGMENT 4 


SEGMENTS 


SEGMENT 6 


SEGMENT 7 



1250/1 M 

(375 DOTS PER SEGMENT ROW, OR 750 DOTS PER SEGMENT ; ^ & ^ ^ ^ qiameTER 

^ ^ (A lOOv M SQUARE = 6X6 = 

36 D0T5) 




■07777777777777% 
CYAN INK 



© © © © © 



iiiiiiiiiiiiiiiiiiiii 

MAGENTA INK 
IIIIIIIIIIIIIIIIIIIII 



© © © © © 




55SS55555535555555555555 
vv YELLOW INK ^ 
^^^^^ 





© 



© 




> 



33.3(1 M 
(2 DOTS) 



133.3JU M 
" (3 DOTS) 



466.6(1 M 
(23 DOTS) 



J 



EACH SEGMENT CONTAINS 6 ROWS OF DOTS: ODD AND EVEN 
CYAN, MAGENTA, AND YELLOW. 



FIG. 153 




VUW OUTPUT 
FIFO 




FIG. 154 









SINGLE 
CHANNEL 











3EC0ME5: 




FIG. 155 




FIG. 156 



IMAGE 



ITERATOR 



IMAGE 
SEQUENTIAL 
REAP 
ITERATOR 



EVEN DITHER 
CELL SEQ READ 
ITERATOR 



T 



O r~rn 



SEQUENTIAL 








MIN 




MAX 


READ 


► 




► 


► 









MIN 




MAX 




► 


► 







0 1 


ODD DITHER 




CELL SEQ 




READ 




ITERATOR 





PRODUCE EVEN DOTS 



DITHERED 
SEQUENTIAL 
WRITE 
ITERATOR 



DITHERED 
SEQUENTIAL 
WRITE 
ITERATOR 



PRODUCE ODD DOTS 



FIG. 157 



DITHERED 
SEQUENTIAL 
READ 
ITERATOR 



LATCH h 



DITHERED 
SEQUENTIAL 
READ 
ITERATOR 



OR 



CONTROL 



4 *. 



LATCH 



I 



L> 



LATCH h 




FIG. 153 




FIG. 1<S3 




FIG. 164 



6&0 6(3/ 6&2 633 




637 636 635 



FIG. 165 




FIG. 160 



Syetem 


Challenge 


-> 


ChipA 


Object being 
authenticated 


Response 




< 





FIG. 167 



ChipT 



Request 
< 


System 


Challenge 




ChipA 


Object being 
authenticated 


Information 
* 


Response 


— ► 


< 





FIG. 163 



ChipT 


RandomQ 
< 


System 






ChipA 


Object being 
authenticated 




R 












► 














F[R] 




F[RJ 


— ► 








< 

Fkt(R] 




Fka{R] 
< 










► 













FIG. 169 



ChipT 



RandomQ 



R\Ekt[R] 



System 



D[Ekt[R]} 



ChipA 



Object being 
authenticated 



FIG. 170 



ChipT 



Randomfl 



R. Fk,(RI 



Test[M,F K2 [R\Mj] 



1orO 



System 



Read[R, F K i(R}] 



M, Fk2(R 1 M] 



ChipA 



Object being 
authenticated 



FIG. 171 



ChipT 



RandomQ 



Ekt[R] 



Test[M, E*a(R J M]J 



1orO 



System 



Read[E K T{RJ] 



M\Eka(R\M] 
< 



ChipA 



Object being 
authenticated 



FIG. 172 



/>!59 




be 


b 5 


b< 


b 3 


b 2 


bi 


bo 



e 



7 



FIG. 173 



Clock In 



Random 
Bit Source 



Edge 
Detect 




Delay 


► 



Enable 



CLK 



FIG. 174 



wor — ^ j ^ xor ► 

risfc] Teio] Teltn\ 



To Erase 
^ or RESET 



FIG. 175 



was.. 



From 

Previous 

Trigger 



6 fi !=)! 



Drain 



Next 
Trigger 



Gate (This Test Trigger) 



Source 



g a 



Vss Oversize 

nMOS Transistor 



\ / 

V/as 



ChipOK, 



ChipOKi 



RND 
BitSource 




XOR 




ii ▲ 



XOR 



^ ete 



A/or 



efc 



XOR 



XOR 



ChipOK* 



ChipOK4 



FIG. 177 



FIG. 173 



Start 0/ ; ; End of 
transition ; . transition 




) 

FIG. 179 




Vss Non-overlapping clocks 



FIG. 130 



Filtered Clock 



Clock 
Frequency 
Limiter 



Programming 

Mode 
Detection Unit 



Overllnder 
Power 
Detection Unit 



State Machine 



s 



Wait 



OutBitValid 



CMD 



InBitValid 



I/O Unit 



OutBit 



InBit 



ALU 



! MTRZ 



Acc 



MinTicks Unit 



Address 
Generator 



Noise 
Generator 



Serial I/O 



Adr 



Memory Unit 



£i Si 

O; Ol 

t * 



Program 
Counter Unit 



~ Control 

1 bit 
■~ 3 bits 
m ~ Obits (ado 
— 32 bits 



FIO. 



Start Address 



0 0000 0000 


Constants (16) 


00001 0000 • 




Reserved (48) ; 


00100 0000 




RAM (32) 


0 0110 0000 




Hash (32) 


0 1000 0000 


Program (384) 




1 1111 1111 







32-bit data entries 



8-bit data entries 



FIG. 182 



Start Address 
0 0000 0000 



0 0000 0100 



0 0000 1000 



0 0000 1111 



0x00000000 



0x36363636 



0x5C5C5C5C 



OxFFFFFFFF 



0x5A827999 (y 0 ) 



0x6ED9EBA1 (y t ) 



0x8F1BBCDC(y 2 ) 



OxCA62ClD6(y 3 ) 



0x67452301 (ho) 



OxEFCDAB89(h 1 ) 



0x98BADCFE (h 7 ) 



0x10325476 (h 3 ) 



0xC3D2E1F0(h 4 ) 



Reserved (3) 



4 x 32-bit constants 



4 x 32~bit y constants 
y asusedbySHA-1. 



5 x 32-bit h constants 
y asusedbySHA-1. 



y Unused and unreferenced 



FIG. 183 



Start Address 
0 0100 0000 



Hi 



H 3 



H 2 



Hi 



Ho 



BI6O4 



BI6O3 



BI6O2 



BI6O1 



BI6O0 



Start Address 
001010000 



A-E 



Temp 



Ho-4 



BI6O0.4 



00101 1111 



x« 



Xu 



Xn 



x« 



Xu 



x 9 



Xe 



X? 



X 6 



X 5 



X3 



X? 



Xo 



FIG. 134 



I 



Start Address 
00110 0000 



0 0110 0100 

0 0110 0110 
001100111 
0 01101000 



00110 1111 



Ro 



Rl 



R 4 



Reserved 



MT 



AM 



KU 



KU 



KU 



Kh 



KU 



Reserved 



Start Address 
0 01110000 



Ro-4 



00111 1000 



y KU4 



00111 1110 
00111 1111 



M? 



Me 



Ms 



M 4 



M 3 



M 2 



Mi 



Mo 



K2 4 



K2i 



K2 2 



K2i 



K2o 



Reserved 



1ST 



iSW 



FIG. 135 



Start Address 
010000000 



Adr Table 1 (32) 



010100000 

Adr Table 2 (32) 



01100 0000 DBRTable(d) 

011001000 

Program (312) 

j 

111111111 I 



FIG. 1S>6 



Old 



>. Log/Ci 4 



CMD(8fwfs+pJ 



CWD 



wor 



Cyc/e 
► 



FIG. 137 



OutBit 



OutBit 



Cycle 
CMD 



Serial input and Output 
< 



inBitUsed 



Logic « 




VAU 




OutBit 








Valid 



reset 



Serial I/O 



set 



InBit 




InBitV 






alid 



+\ VAL2 



OutBitValid 



InBitVatid 



InBit 



FIG. 133 



Acc 




Acc (32bits+p) 



OR 



1 d h 



VALi 



1 






NOT 


< 





Logici 



ADD 



AND 



OR 



XOR 



RPL 

x^ 



ROR 

XX 



inBit'Jsed 



To OutBit 



InBit 



From Mil 



Syc!§.... 



MTRZ 



FIG. 1S>9 



From Act 



To OutBit 
< 



From InBit 
From MU 



From MTRZ 



Cyc/e... 



inBUUsed 



CMD 



BitO 



XOR 



RTMP 
(1 bit) 



BitO 



Logici 



LogiC2 

ST 

__L 



> 
> 



V 



ROR 
1 

ROR 
2 

ROR 
27 

ROR 
31 



FIG. WO 



) 



VALi 


< 


MTR (32bits+p) 







Non-flashing 
Jt^^ CM0S 



\ MX) 



Logici 



NOR 


► 


MTRZ [ 


►j VAL 2 | 






(1 b it) | 





WriteEnatie 



Acc 



CMC 

MTRZ 
► 



Cyc/e 



SP(3bit$+p) 



}-->B--t-" 



... 



\ 

i ■ 
J 




From MU 



FIG. 192 



cwo 



FromAOJ 



From Address 
Generate! 



SI 



s. s 
a 



8-b/f 
Prog F/as/i 



i-M rfa/a 




Adfe-4 



WriteEnable 



VAL 3 



32-bit RAM (p) 



Cycle 



Logic* 


wmeEnabit 


WE ft ofl 


► 


A 




4 



Log/c< 



! CMD< 



32-6tfc/afa 
► 



Wa// 



FIG. 195 



PC 



NOT 


WriieEnable 


Adr(9bit$+p) 







X 



VALi 



AoV/mb 




! Effective 
! CMC 




Effective 

— ► 



FIG. 195 



Effective 







> 


' i 














Effective 




Logic, 








i 







^ 



Effective 

011000 . /:0 ' df |f s 

— V " * 



Effective _ 'bfo^ 



F/<5. 75>7 



00000 



Effective 
Address 



cress 



ORi 



Effective 

aw 



bh-o 



>/ MXi \ 

A 



* 1 

\bit 2 J 
L 




OR? 





C1 



FIG. 193 



001110 



C1 




K2MX 



Effective 
Address 



000000000 



FIG. 199 

) 



bfa* 



C1 



t ▼ T 



Effeciive_ 
CMD 



btU 



Cycle 



Logici 



WhteEnahie 



Truth 
Table 




4-bit 
Adder 




w 



bh 



0000000 



\ 00 i Effective 
fe. 



LogiC2 



K2MX(1 bit) 




Logic 3 


► 



FIG. 200 







r 


Effective 
Address 

^ 


Effective 


bitio 


Truth 


CMD 




Table 





FIG. 201 



Effective 









Address 


Effective 


bitw ^ 


Truth 


^ 


CMD 




Table 





FIG. 202 



Cycle 



± ± 



Effective \ 
TMT 



Truth 





Table 


i H 




Logic. 



Logics 

¥0 



Log/cs 





N2(4bits+p) 


N3 (4 bits+p) 


N4 (4 bits+p) 



Logid 



±± 



MX 4 
— i 







.VAU- 




^ 







FIG. 203 



705 



328 



Data Type 


Bits 


Factory code 


16 


Batch number 


32 


Serial number 


48 


Manufacturing date 


16 


Media length 


24 


Media type 


8 


Preprinted media length 


16 


Cyan ink viscosity 


8 


Magenta ink viscosity 


8 


Yellow ink viscosity 


8 


Cyan drop volume 


8 


Magenta drop volume 


8 


Yellow drop volume 


8 


Cyan ink color 


24 


Magenta ink color 


24 


Yellow ink color 


24 


Remaining-media length indicator 


16 


Authentication key 


128 


i Copyrightable bit pattern 


512 


Reserved for camera use 


88 


Total 


1024 



FIG. 204 



774 



INK 
COLOUR 
VISCOSITY 



775 



776 



INK 
COLOUR 
PROP 
VOLUME 






PUL5E 
PROFILE 
CHARACTERIZER 


MEDIA 
TYPE 


► 








771 



REMAINING 
ROLL 
MEDIA 




FIG. 205 




FIG. 207 




F 'G- 209 



902 



ARTCAM 
APPLICATION 



900 



5 



903 



CAMERA 
MANAGER 



906 



IMAGE PROC 
MANAGER 



903 



PRINTER 
MANAGER 



910 



Ul MANAGER 



905 



FILE 
MANAGER 



904 



NETWORK 
MANAGER 



907 



CLOCK 
MANAGER 



REAL-TIME MICROKERNEL 



911- 



901 



CAMERA 



IMAGE 
PROCESSOR 



PRINTER 



LCDS AND 
3UTT0NS 



STORAGE 
DEVICE 



NETWORK 
INTERFACE 



REAL-TIME 
CLOCK 



RISC 
PROCESSOR 



VLIW VECTOR 
PROCESSOR 



MEMJET 
PRINTER 



DOTCARD 
READER 



PC CARD 
INTERFACE 



IRDA 
INTERFACE 



US3 
INTERFACE 



FIG. 221 



CAMERA 
MANAGER 



903- 



CONTROL 
ZOOM 



■913 



LOCk FOCUS 



'913 



> AUTO FOCUS 



CONTROL 
FOCUS 



SENSE 
SHARPNESS 



■919 



AUTO FLASH * 



CHARGE 
FLASH 



SENSE 
LIGHTING 



■920 



AUTO 
EXPOSURE 



CONTROL 
SPEED 



SENSE 
LIGHTING 



CONTROL 
APERTURE 



■915 



SELF -TIMED 
CAPTURE 



CONTROL 
SLF-TMR LED 



CAPTURE 
IMAGE 



914 



SENSE 
ORIENTATION 



SENSE 
MOTION 



CONTROL 
RED-EYE LMP 



CONTROL 
SHUTTER 



TRIGGER 
FLASH 



■917 



VIEW SCENE 



SENSE 
IMAGE 



DISPLAY 
IMAGE 

901 



ZOOM MOTOR 



FOCUS 
MOTOR 



IMAGE 
SENSOR 



FLASH 
CHARGER 



IMAGE 
SENSOR 



IMAGE 
SENSOR 



APERTURE 
MOTOR 



SELF -TIMER 
LED 



ORIENTATION 
SENSOR 



MOTION 
SENSOR 



RED-EYE 
LAMP 



FLASH 
TRIGGER 



IMAGE 
SENSOR 



-y 



COLOR LCD 



FIG. 222 



IMAGE 
PROCESSING 
MANAGER 



906 



921 



CONVERT AND 
ENHANCE 
IMAGE 



923 



VARK 
INTERPRETER 



924 



DETECT 
FACES 



FAR5E VARK 
5CRIFT 



EXECUTE 
FARSE TREE 



OPTIMIZE 
IMAGING 
GRAPH 



EXECUTE 
IMAGING 
GRAPH 



CONTROL 
IMAGE 
PROCESSOR 



IMAGE 
PROCESSOR 



FIG. 223 



PRINTER 
MANAGER 



903 



PRINT IMAGE 



930 



HALF -TONE 
AND FORMAT 
IMAGE 



931 



CONTROL 
IMAGE PROG. 



UNCAP 
NOZZLES 



CLEAR 
NOZZLES 



ADVANCE 
PAPER TO 
PRINT HEAD 



PRINT AND 
ADVANCE 



ADVANCE 
PAPER TO 
GUILLOTINE 



CUT PAPER 



RETRACT 
PAPER TO 
PRINT ROLL 



CONTROL 
CAPPING 
SOLENOID 



CONTROL 
PRINT HEAD 



CONTROL 
PAPER T'PORT 
MOTOR 



CONTROL 
GUILLOTINE 
SOLENOID 



CAP NOZZLES 



SENSE 
PAPER PULL 



UPDATE 
PRINT ROLL 
STATUS 



AUTO MOUNT 
PRINT ROLL 





AUTH. PRINT 




ROLL 



CONTROL 
AUTH. CHIPS 



SENSE PRINT 
ROLL 



IMAGE 
PROCESSOR 



CAPPING 
SOLENOID 



PRINT HEAD 



PAPER 
TRANSPORT 
MOTOR 



GUILLOTINE 
SOLENOID 



PAPER PULL 
SENSOR 



ARTCAM 
AUTH. CHIP 



PRINT ROLL 
AUTH. CHIP 



PRINT ROLL 
SENSOR 



FIG. 224 



USER 
INTERFACE 
MANAGER 



910 



PHYSICAL Ul 
MANAGER 



911 



UPDATE 
5 TAT U 5 
PI 5 PLAY 



CONTROL 
STATUS LCD 



UPDATE 3USY 
STATUS LED 



CONTROL 
3USY STATUS 
LED 



DISPATCH 
EVENT 



SENSE 
SWITCH 



SENSE 
3UTT0N 



912 



GRAPHICAL Ul 
MANAGER 



DISPATCH 
VIRTUAL 
EVENT 



UPDATE 
COLOR 
DISPLAY 



CONTROL 
COLOR LCD 



STATUS LCD 



SUSY STATUS 
LED 



CHP MODE 
SWITCH 



LOCK FOCUS 
3UTT0N 



TAKE 3UTT0N 



SELF -TIMER 
3UTT0N 



FLASH MODE 
3UTT0N 



PRINT 
3UTT0N 



HOLD 3UTT0N 



DOTCARD 
EJECT 
3UTT0N 



GUI 
NAVIGATIO 
3UTT0NS 



COLO R LCD 



FIG. 225 



FILE 
MANAGER. 



905- 



DOT CARD 
DEVICE 
CONTROLLER 



UNIFIED FILE 
SYSTEM 
MANAGER 



VOLUME 
MANAGER 



STORAGE 

DEVICE 
MANAGER 



STORAGE 
DEVICE 
CONTROLLER 



LOAD CARD 



ILLUMINATE 
CARD 



ADVANCE 
CARD 



SENSE LINES 
AND 
ADVANCE 



DECODE 
CARD 



EJECT CARD 



UPDATE 
STATUS LED 



RETRACT 
CARD 



STORAGE 
DEVICE 
DRIVER 



CONTROL 
ILLUMINATION 
LED 



CONTROL 
CARD VPORT 
MOTOR 



SENSE 
IMAGE LINE 



CONTROL 
IMAGE 
PROCESSOR 



CONTROL 
STATUS LED 



SENSE CARD 



STORAGE 
DEVICE 



ILLUMINATION 
LED 



CARD 
TRANSPORT 
MOTOR 



LINEAR 
IMAGE 
SENSOR 



IMAGE 
PROCESSOR 



STATUS LED 



CARD 
SENSOR 



FIG. 226 




\ 

\ 



